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I] [SUBJECT OF THE INVENTION] 

$.M 5 2 0~6 9 0nmOl/ It provides the write-once-type optical recording 
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— if— X*&0te{Si ! &&UUlkW medium which can perform good high-density 

^^^^tb^iilSMTtlS^^I^ recording and reproduction by a laser with a 

R-UZtHz&RZtiZ t°P^7" wavelength of 520 - 690 nm, and the 

v&M 3r i/— h $3 £rSH&i~ pyrromethene metal chelate compound used for 

<5o this. 

[ftm^m [PROBLEM TO BE SOLVED] 

TIB— (1) X*7jk&fri& The optical recording medium which contains 

T if t° p ^ T" y^it^a^O t the aza pyrromethene metal chelate compound 

-Y ;<}-:/ £:<DT if fc'p^x^^il of the aza pyrromethene type compound and 

3r l"— Mt;^4^£f££iJil{i*aW metal ion which are shown in the following 

LT& ^%%^^%W-o general formula (1) in a recording layer. . 



Ut 1 ] 



[FORMULA 1] 




0) 



[CLAIMS] 



[it *m 1 1 

5£ (1) X^ZtiZT-F t°n^ 

b # <b ft 5 r if t° p t< x n 



[CLAIM 1] 

In the optical recording medium which has a 
recording layer and a reflection layer at least on 
a base plate, the optical recording medium 
containing the aza pyrromethene metal chelate 
compound obtained from the aza pyrromethene 
type compound shown in the following general 
formula (1) in a recording layer, and a metal ion. 



Utl) 



[FORMULA 1] 
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^v^/^/K— 77/V^r 

y— Ag£^U Ri<hR2s R2 
t R 3 x R4 £ R 5 */i«R5 t R 6 

-/WIS fc«£-f § 



[In the Formula, R1-R6 respectively 
independently shows a hydrogen atom, a 
halogen atom, a C20 or less substituted or 
unsubstituted alkyl group, an alkoxy group, an 
alkenyl group, an acyl group, the 
alkoxycarbonyl group, an aralkyl group, an aryl 
group, or a heteroaryl group, R1, R2 and R 2 , R3 
and R 4 , R 5 or R 5 , and R6 may each form the 
aromatic ring which connects mutually and it 
condenses to a pyrrole ring.] 



tt&mtK ns-^ (2) "c 



[CLAIM 2] 

The optical recording medium of Claim 1 whose 
aza pyrromethene metal chelate compound is a 
compound shown in the following general 
formula (2). 



3/24/2006 



6/62 Copyright (C) 2006 The Thomson Corporation. 



JP11-92479-A 



THOMSON 

* 



lit 2] 



[FORMULA 2] 



R 6 V ' Ri 
R3 R4 



(2) 



R i~ Re f±Huffi <bl*IC [In the Formula, Ri-R 6 express the same 

|5t$riL, MltM&jt^&M implication as the said andM expresses a 

i" 0 ) transition element.] 

nmm 3 1 [claim 3] 

Tif fc^/f ^izJI^r i/— h The optical recording medium of Claim 1 whose 

{k&Qfa&s TfS— ( 3 ) "C aza pyrromethene metal chelate compound is a 

^&K&ik'u$)'T:foZ)f^?fcM 1 compound shown in the following general 

%m.(D%%mmWo formula (3). 



[its] 



[FORMULA 3] 




(3) 



[5^, Ri~R 6 fiitufS £ |r] C [In the Formula, R r R 6 express the same 
WM&^'to ] implication as the said.] 



[»*«4] 



[CLAIM 4] 
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iS5 2 0~6 9 0 nmWfg The optical recording medium in any one of 

BI#»£>ili$R£tl<5 V"—f—yt\Z. Claim 1-3 which can perform recording and 

£fLT\ ffi£i:&t) ?: S£# s15 rffc~C reproduction to the laser light chosen from the 

h 611^11 1 ~ 3 (D^-f fofriz range of 520 - 690 nm wavelength. 



[CLAIM 5] 

\s— if'— j&JHcfev^T* IS® In a laser wavelength, the optical recording 

JfwSttJf^d 5 1 . 8^±, iLo, medium in any one of Claim 1-3 whose 

0 . 0 4 — 0. 4 0 extinction coefficient the refractive index of a 

"CfeSftJjfS 1 ~ 3 <7>V*-f ;h,j&» recording layer is 1.8 or more, and is 0.04-0.40. 

[»*«6]" [CLAIM 6] 

$£j|5 2 0~6 9 0 nm<7)$5 The optical recording medium in any one of 
U"— if— Claim 1-3 whose reflectance ratio measured 

fcrLT, iSIi^i^lfcS from the base-plate side to the laser light 

It^tfS 2 0%W±T?fe5IS*^ chosen from the range of 520 - 690 nm 

1 ~ 3 (D\z^-fMAZ.^M,(O^M wavelength is 20 % or more. 

Itmmi] [CLAIM 7] 

TIE— JRS; (4) T^$tt5 The aza pyrromethene metal chelate compound 

Tif t°n ^ x^^Jg^ I/— bit shown in the following general formula (4). 
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[FORMULA 4] 



Ri: 




(4) 



[In the Formula, R7-R14 respectively 
independently shows a hydrogen atom, a 
halogen atom, a C20 or less substituted or 
unsubstituted alkyl group, an alkoxy group, an 
alkenyl group, an acyl group, the 
alkoxycarbonyl group, an aralkyl group, an aryl 
group, or a heteroaryl group and M expresses a 
transition element.] 

[CLAIM 8] 

The aza pyrromethene metal chelate compound 
shown in the following general formula (5). 



A-g, 7 y — AgXfi^xnT 

**-*-.] . 

T!B-$5£ (5) -e^£ft5 
T^r^u bit 

&m 0 
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[FORMULA 5] 




[^"K R 7 ~Ri 4 W:mJfE£|p]C [In the Formula, R7-R14 express the same 
f ^^Sto ) implication as the said.] 



[DETAILED DESCRIPTION OF THE 
INVENTION] 



[0 00 1] 



[0001] 



[TECHNICAL FIELD OF THE INVENTION] 

This invention relates to the optical recording 
medium which used an aza pyrromethene metal 
chelate compound and this and which 
compares with the past, and can be recorded 
and regenerated with high density. 



[0 0 0 2] 



[0002] 



CD-R (CD-Record 

able) (DmmmmtLx 

(Di5^n$£M(D C D (Dffl&^M 



[PRIOR ART] 

In recent years, development of CD-R 
(CD-Recordable) has been activating as a 
write-once-type optical recording medium. 
As for this, it is possible for a user to record 
information unlike CD of the past, and the signal 
after recording has the characteristics that it is 
renewable with commercial CD player in order 
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T> 4#H¥2-4 2 6 5 2f^ 
Z> 0 «'0#|l¥2-.l 3 

2 6 5 6 $;h/ti> 

6 «fc 5 (-> .3fe®iR^w^@Jf 
?K£1-5«t5l-*t)x CD-R 



to satisfy the specification of CD of the past. 
As one of the method which implements such 
an optical recording medium, in 
Unexamined-Japanese-Patent No. 2-42652, 
carrying out the spin-coating of the pigment, 
providing an optical absorption layer on a base 
plate, and providing a metal reflection layer 
back, is proposed. 

Moreover, the signal after recording comes to 
satisfy CD specification by choosing suitably the 
complex index of refraction of an optical 
absorption layer, and film thickness as 
disclosed by next 

Unexamined-Japanese-Patent No. 2-132656, it 
is commercialized as CD-R. 



[0 0 0 3] 

tl> 7 8 0 nm, 8 3 0 nm<D 
6 3 0 n rru 680n miSl&O 

^—f-^txmmn^m^% 

frZ>ft$L\Z.#^X&&£inX^ 



±£%xhz>k\,^o&x\ 



[0003] 

Furthermore, short wavelength-ization of the 
oscillation wavelength of a laser light attracts 
attention as a next-generation optical recording 
medium for high-density recording, the optical 
recording medium which can carry out a 
recording and reproducing rather than a laser 
light (780 nm and 830 nm) with the laser light 
(630 nm and about 680 nm) which is short 
wavelength is called for. 

As an optical recording medium proposed in 
this situation, there are a magneto : optical 
recording medium, a phase transition recording 
medium, a chalcogen oxide optical recording 
medium, an organic_dye type optical recording 
medium, etc. 

In these, it is cheap and it is thought with the 
point of view of being easy, on a process that an 
organic_dye type optical recording medium has 
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[0 0 0 4] [0004] 

^Wt^M^%t^WkW-(OW^^. About the short wavelength application of an 

ffliiMo^Tteu #§^4-7 organic_dye type optical recording medium, the 

4 6 9 0-!§-4k$SL #^¥5 — 3 various proposals which used the cyanine dye 

8 8 7 8f ; ii, ^1^6-4 etc. for Unexamined-Japanese-Patent No. 
0 16 1 mmW-Q- 4 4-74690, 5-38878, 6-40161, 6-40162,6-199045 
0 16 2 -5§-£r$L 6 - 1 grade are made. 

9 9 0 4 5-%<&%k^lz.^T~y However, light resistant etc. are completely 
&l^#£ffl^/c:#aii^&£ inadequate. 

ixT^5#\ W^'l4^Ji^< ^ Moreover, the place in which it should 

+5>"Cfc-5o *fc, t&fcM&g: particularly open the problem intrinsic to a short 

ffli^t-ia^co^M, #ijxJ^ ^ wavelength application, for example, a pit small 

£> ttfc U'— •f—yt'V'h £ V * t° y with the drawn laser light, becomes the large pit 

h ^rUtt-S^t t J! <9 of distribution where the influence on the 

^(DT&m^-k^ < ^ s surroundings is large, the jitter became bigger, 

tr y & 9 * S^y ^ *— J&*^:# The cross-talk to radial direction aggravates, or 

< ft o I9 ^ ^NS^lRl^tT) ^ n the present condition is a pit's becoming smaller 

x b — ?J) t &ik'fZ>s fcSV^ii extremely and not solving at all about the ability 

MMii$SSf£'h$ < ^oT+ not taking sufficient modulation factor. 

[0 0 0 5] [0005] 

[3§f^JS?#:L «fc 5 £-f5i$ [PROBLEM TO BE SOLVED BY THE 

M] INVENTION] 

#$£VM<Dg&)lt, Tiffc'p^x Objective of the invention is providing the 

^^JS^r u— Mb-a^ &l>*;i optical recording medium appropriate to 

th^^^^Z, 2 0~6 high-density recording which can perform 

9 0 n mC9$fij£;R i/— tf— "CO recording and reproduction with the short 

lEft&tJ 5 !?^ *Jf£ft iii^fE wavelength laser with a wavelength of 520 - 690 

&\zML1tft1&Gkfflifa%:$k&1~ nm containing an aza pyrromethene metal 

t\Z-fo& 0 chelate compound and this. 
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[0 0 0 61 



[0006] 



(1) mu±^'pt£< t turn 
.ftic&^-c, mum^i^ Tie 

(l). VmMfrZ>T^z° 

t btlZ Tf 1 ' fc° n ^ x y 



[MEANS TO SOLVE THE PROBLEM] 

The present inventors repeated earnest 
examination that it should solve the 
above-mentioned problem. 
As a result, it came to perfect this invention. 
Namely, this invention, (1) In optical 
recording medium which has recording layer 
and reflection layer at least on base plate, the 
optical recording medium containing the aza 
pyrromethene metal chelate compound 
obtained from the aza pyrromethene type 
compound shown in the following general 
formula (1) in a recording layer, and a metal ion, 



[0 0 0 7] 



[0007] 

[FORMULA 6] 




(D 



[5£<t\ Ri~r 6 

y-A-g£^U <bR 2 , R 2 



[In the Formula, Ri-R 6 respectively 
independently shows a hydrogen atom, a 
halogen atom, a C20 or less substituted or 
unsubstituted alkyl group, an alkoxy group, an 
alkenyl group, an acyl group, the 
alkoxycarbonyl group, an aralkyl group, an aryl 
group, or a heteroaryl group and Ri, R 2 and R 2 , 
R 3 and R4, R5 or R 5 , and R 6 may each form the 



3/24/2006 



13/62 Copyright (C) 2006 The Thomson Corporation. 



t R 3 > R4 t R5 £ fdf4R 5 £ R 6 aromatic ring which connects mutually and it 
te^tl-^ftSVMC^j-^ LT t°p condenses to a pyrrole ring.] 

LTt>«fcl/\J 



[0 0 0 8] [0008] 

(2) 7 if t° d ^ r y-skM 1^ (2) Optical recording medium given in (1) 

— Mfra$J# s * TIE— ( 2) whose aza pyrromethene metal chelate 

T 5 ^£ti'Mba^"T?fc ; 5(1)^ compound is compound shown in following 

i5fc£>ftlE^£#s general formula (2), 



[0 0 0 9] 
lit 7] 



[0009] 

[FORMULA 7] 




(2) 



[s^, R-i~R 6 fiffjfE^ P C [In the Formula, R r R6 express the same 
s9££rSL, MfijS#7C^Sr^ implication as the said and M expresses a 
i~ 0 ) transition element.] 



[0010] [0010] 

(3) 7f tVn^ry^l^ri/ (3) Optical recording medium given in (1) 

— Mbn^;^ TifS— ( 3 ) whose aza pyrromethene metal chelate 

'ZrTF&ti&ikn- ^~Cfo<5(1)k: compound is compound shown in following 

!E$fe<E>3te!E&&{*\ general formula (3), 
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[0 0 1 1 ] 
lit 8] 



[0011] 

[FORMULA 8] 



R* 



Rii VYv Rl 



Re 



(3) 



[^■f 1 , Ri~R 6 teffj§c}<b R D [In the Formula, R1-R6 expresses the same 
H:0££rl£i" o ) implication as the said.] 



[0 0 121 

(4) i&ft 520~690nm 

m X h 5 (1 )~ (3) <D V n -r tl jhh 

(5) iz-if'-Siftki&^-c, is 
o, fg^tW* 0 . 0 4 ~ 0 . 

4 0 !?&&(1)~(3)tf>^-f 

(6) 520~690nm 

1tBUttm&2 0%U±X*hZ> 
(1)~(3)©^-ftl^cfE$fc<£>ft 

(7) TfE-jR* (4) T^ft 



[0012] 

(4) Optical recording medium in any one of 
(1)-(3) which can perform recording and 
reproduction to laser light chosen from the 
range of 520 - 690 nm wavelength, (5) In 
laser wavelength, the optical recording medium 
in any one of (1)-(3) whose extinction coefficient 
the refractive index of a recording layer is 1 .8 or 
more, and is 0.04-0.40, (6) Optical recording 
medium in any one of (1)-(3) whose reflectance 
ratio measured from the base-plate side to laser 
light chosen from the range of 520 - 690 nm 
wavelength is 20 % or more, (7) Aza 
pyrromethene metal chelate compound shown 
in following general formula (4), 
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[0013] 




[o^^ RT-R-ult&^lkiUz. [In the Formula R7-R14 respectively 

zKJSI^-T-n ^p^ylfs independently shows a hydrogen atom, a 

i2 0^T^i^fc(^II halogen atom, a C20 or less substituted or 

©T/i^^f^S, TVi-^ arv/|£ N unsubstituted alkyl group, an alkoxy group, an 

T )V^r=-)V^ T^S, TA' alkenyl group, an acyl group, the 

3driy^7/W7}<^/V'S > Ty/V^ alkoxycarbonyl group, an aralkyl group, an aryl 

/VS, , T y -^Slii^f d T group, or a heteroaryl group and M expresses a 

y— /w3££r^L N MfiS#7c^ transition element.] 

[0014] [0014] 

(8) Tffi— ^5^: (5) -Qy^^ti (8) Aza pyrromethene metal chelate 

\fu ty-is V"- h compound shown in following general formula 

(5), 

[0 0 15] [0015] 

[fb 1 0 ] [FORMULA 10] 
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(S;^ R 7 ~R 14 fiHij|fii: |r| C [In the Formula, R 7 -Ru expresses the same 
MMZ^t-fo) fcH1"<5 h<DXh implication the said.] 
60 It is related with the above. 



[0016] 



[0016] 



imm^mmmm] [embodiment of the invention] 

;$38^<£>— (1) X*7F$ti In the aza pyrromethene metal chelate 

5 7f t°a ^y L y%kik&ydb& compound of the aza pyrromethene type 

M^^f^t (DT-f fc°n J compound and metal ion which are shown by 

JS^r Mb-nW-^oV^T, R1 General formula (1) of this invention, as an 

~Ri4 (DMcfaffl t zK^ example of R1-R14, it is a hydrogen atom.; 

; 7 a Halogen atom of a fluorine, chlorine, a bromine, 

$>^<D^£isfyW,^r ; andaniodine; 



[0 0 17] 

acf-zvaj, n-7nt° 
/wS, iso-^n fcVi^ n-^fvW 
iso-^fvi/g, sec-v^A-S, 
t-^^vva^ n-^^^/w^, iso- 

l-^fvi^fvi^ neo-^^ 

fvvi/n tV^S, cyclo- 
^yfyH, n-^^i/yH, 4- 
^fvV^fvl"^ 3-^fvW< 
^^/vS, 2-^ fvv^fvv^ 
l-^A^i/^/Vg, 3,3- 



[0017] 

A methyl group, an ethyl group, n- propyl group, 
an iso-propyl group, n- butyl group, an iso-butyl 
group, a sec-butyl group, t- butyl group, n- 
pentyl group, an iso-pentyl group, 2-methylbutyl 
group, 1-methylbutyl group, a neo-pentyl group, 
a 1,2- dimethyl propyl group, a 1,1- dimethyl 
propyl group, a cyclo-pentyl group, n- hexyl 
group, 4-methyl pentyl group, a 3-methyl pentyl 
group, 2-methyl pentyl group, 1 -methyl pentyl 
group, a 3,3- dimethyl butyl group, a 2,3- 
dimethyl butyl group, a 1,3- dimethyl butyl 
group, a 2,2-dimethyl butyl group, a 1,2- 
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f-^y'^-^Ms 2,3- 7^:7* dimethyl butyl group, a 1,1- dimethyl butyl 

7^31, 1, 3- i/^ 7^-:/ 7^31=, group, 3-ethyl butyl group, the diethyl butyl 
2,2->^ fvK/fvi'g, 1,2- group, 1-ethyl butyl group, a 1,2,2-trimethyl 

1,1-v 5 ^ "f-fr-f butyl group, a 1,1,2-trimethyl butyl group, a 

2- 1-ethyl -2- methylpropyl group, a cyclo-hexyl 

1-^.^-/1^7'^ group, n- heptyl group, 2-methylhexyl group, 

/^S, 1,2,2- h ]) / f^^f/W 3-methylhexyl group, 4-methylhexyl group, 

31, 1,1,2- h V ^ ^vi^^vi^, 5-methylhexyl group, a 2,4- dimethyl pentyl 

■\-^f-/]/-2-/ f/v^n fc°/ui£ % group, n- octyl group, 2-ethylhexyl group, a 2,5- 

cyclo-^-^r v'^S, n-^7 P 7Vi-' dimethyl hexyl group, 2,5,5-trimethyl pentyl 

31, 2-^f;^ :3 rv'/vS, 3-^ group, a 2,4- dimethyl hexyl group, a 

^yv^^rv^/vSs 4-/<5vW\3r 2,2,4-trimethyl pentyl group, n- octyl group, 

v^3L 5-^f;^ :3 rv'^S, 3,5,5-trimethyl hexyl group, n- nonyl group, n- 

2.4- i?/ f/^yf/i'l, n-3r decyl group, 4-ethyl octyl group, a 4-ethyl -4,5- 
^fvPg, 2-^7Vi^^vvi'i£ > dimethyl hexyl group, n- undecyl group, n- 

2.5- ^A^^-v^g, 2,5,5- dodecyl, 1 ,3,5,7-tetraethyl octyl group, 4-butyl 
hU^f^yf/vI, 2,4- V s octyl group, a 6,6- diethyl octyl group, n- 
^ f-zv^df-v'/wg, 2,2,4- bV / tri-decyl group, a 6-methyl- 4-butyl octyl group, 
^)V^<v^-)V%^ fvi'lS, n- tetradecyl group, n- pentadecyl group, a 3,5- 
3,5,5- h V dimethyl heptyl group, a 2,6- dimethyl heptyl 
n-;^^S, n-xVA^, 4-^ group, a 2,4- dimethyl heptyl group, 
tvv^^v^E, 4-^fvW4,5- 2,2,5,5-tetramethyl hexyl group, a 
i?/ fvw^3r vvi^, n-^^x 1 -cyclo-pentyl- 2,2-dimethyl propyl group, c20 
v'/i'I, n-Kf 1,3,5,7- or less substituted or unsubstituted alkyl 
=f h y^n^/i^^ tvI"-3S> 4-7 groups, such as a 1 -cyclo-hexyl- 2,2-dimethyl 
f/vt^f^i, 6,6-v ; 3i^A' propyl group, a chloromethyl group, a dichloro 
^-^^/vg, n- h !i fv'/vS, methyl group, a fluoromethyl- group, a 
6-^ ^/u--4-7^v^-^ tvv3£, trifluoromethyl group, a pentafluoro ethyl group, 
n-7h77> / /i'lv n-^^^x and a nonafluoro butyl group; 

iz/WS, 3,5- tVw^t^/U 
S, 2,6-v ; ^f-^^'7 D f-/^S, 
2,4- ^ f yV^/f ^S, 
2,2,5,5-x f/^^v'/V 

l-cyclo-^^/l^^-v^ 
^7°d f/vS, l-cyclo-^v'/i' 
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[0 0 18] 

P/jf^i/S, iso-^P/K^rv'S, 
n-^ h 3rf3s* iso-y h ^ri/I, 
sec-:/ h^g, i-7 K*->£, 
n-^< y h 3r v'S, iso-^ ^ H^rv' 

•W^^v'S, n - Y'fi/JVjr 

^nWJf-i/I, 3-(iso-7° 
p fcW^-^r-» -7°p fcVM'^rv' 

s#w^mfc2 o^T^em* 



[0018] 

C20 or less substituted or unsubstituted alkoxy 
groups, such as a methoxy group, an ethoxy 
group, n- propoxy group, an iso-propoxy group, 
n- Jhutoxy group, an iso-butoxy group, a 
sec-butoxy group, t- butoxy group, n- pentoxy 
group, an iso-pentoxy group, a neo-pentoxy 
group, n- hexyloxy group, n- dodecyloxy group, 
a methoxy ethoxy group, an ethoxy ethoxy 
group, 3-methoxy propyloxy group, and 
3-(iso-propyloxy) propyloxy group; 



[0 0 19] 

7-^1, iso-;/x -yi'I, 1- 

jV^2--yyy-2-^^jViJjV^ 
it 2 0«T©«**fctt*«fc 



[0019] 

C20 or less substituted or unsubstituted alkenyl 
groups, such as a vinyl group, a propenyl group, 
1-butenyl group, an iso-butenyl group, 
1-pentenyl group, 2-pentenyl group, a 2-methyl- 

1- butenyl group, a 3-methyl -1- butenyl group, a 

2- methyl-24DUtenyl group, a 2,2-dicyano vinyl 
group, a 2-cyano- 2-methyl carboxyl vinyl 
group, and a 2-cyano- 2-methyl sulfone vinyl 
group; 



[0 0 2 0] 



[0020] 
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*^^^S, Tir^vvg, a: C20 or less substituted or unsubstituted acyl 

/p^/UjK^/wSx n-7°o tW^7 groups, such as a formyl group, an acetyl 

iso-T'o tVu-^/w- group, an ethyl carbonyl group, n- propyl 

^-/I'S, w-zf ^ iVifs^jv carbonyl group, an iso-propyl carbonyl group, n- 

n-^yJ-frio ;Vy$~ ^i, butyl carbonyl group, n- pentyl carbonyl group, 
iso--^ V ^f-jvjo ;Ut$ =. an iso-pentyl carbonyl group, a neo-pentyl 

neo-^^^/i^^7/i^/^^/^S> 2- carbonyl group, 2-methylbutyl carbonyl group, 

/ ^jvy'^jv-ft ;V7$=-;i>^ s =. and a nitro benzyl carbonyl group; 

[0 0 2 1 ] [0021] 

^ Y^ri/^j^^jv^, ^V5r C20 or less substituted or unsubstituted 

v'jfr/v^— V T'c 3 alkoxycarbonyl groups, such as a 
3r*c ^^^7K^/l/S^ 2,4- methoxycarbonyl group, an ethoxycarbonyl 

^jvy^jv^^i/jj /i^S group, an isopropyl oxycarbonyl group, and a 

^ !& 2 0 £AT<E>tl&* it 2,4- dimethyl butyloxy carbonyl group; 

[0 0 2 2] [0022] 

^y^S, = h n^^i/A^ C20 or less substituted or unsubstituted aralkyl 

i/T J '^y^S, t Ko^fi/ groups, such as a benzyl group, a nitro benzyl 

^<yi/^Sv^ f/^y^S, group, a cyano benzyl group, a hydroxy benzyl 

h y ^ group, a methyl benzyl group, the 

jv^y-yjv^ s i/p p p^c^v? dimethylbenzyl group, a trimethyl benzyl group, 

^S, ^ h^i/^y^S, ^ a dichloro benzyl group, a methoxy benzyl 

h^r^y^/v^ h y 7 /lot" group, an ethoxy benzyl group, a trifluoromethyl 

p^f/^y^l, ^y^;v benzyl group, a naphtylmethyl group, a nitro 

^ f /i^S, r:^pf7f/Mf naphtylmethyl group, a cyano naphtylmethyl 

/vS, % >7yt7f/M ^A'S. group, a hydroxy naphtylmethyl group, a methyl 

fc Kn^r^t7f;Mf;vS, naphtylmethyl group, and a trifluoromethyl 

^ 5vW-;7 5vM h y naphtylmethyl group; 
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[0 0 2 31 [0023] 

7x^/i/S % ^ hD7x-;wS, C20 or less substituted or unsubstituted aryl 

f sT J y x.^/v^ t K'p^rv' groups, such as a phenyl group, a nitrophenyl 

y ^ / ^jvy -;i/S, group, the cyanophenyl group, a hydroxyphenyl 

h V / ^ group, a methylphenyl group, a dimethylphenyl 

;i/7x-;i/^ v?^DP7x:n group, a trimethyl phenyl group, a dichloro 

A'Sx ^ N^i/^^^/wS^ ^ phenyl group, a methoxyphenyl group, an 

h^v , 7x-^S, h !) 7;ut ethoxyphenyl group, a trifluoro methylphenyl 

n^f;W7x^S, N.N-v^ group, a N, N- dimethyl-aminophenyl group, a 

7 7x^1, -j-yj-. naphthyl group, a nitro naphthyl group, a cyano 

;wS, ^^^7^1, i/T naphthyl group, a hydroxy naphthyl group, a 

/t7f;vl, t Ko ;3 f-v't7 methyl naphthyl group, and a trifluoromethyl 

fywl, ^fvi^^^vHi^ h naphthyl group; 
!J7;i'tP^f^t7f;Hf 
©^3d»2 0^TOg&*fcf2 

*gm^r ]) -j^m ; 

[0 0 2 4] [0024] 

t°Dy/wS, f-a^A'Sx 77 It can mention C20 or less substituted or 

^/i/S, t^t/^f/wS, -< y unsubstituted heteroaryl groups, such as a 

Jr^^r^/J /i"i£> ^"^rf-v ? Ty > . pyrrolyl group, a thienyl group, a furanyl group, 

-Y/vSx ^ 5^W/^S> the oxazoyl group, the iso-oxazoyl group, the 

^/^r^-D-y^ frUks j <is*S s f~T oxadiazoyl group, an imidazoyl group, a benzo 

y-f A-i^ ^y/^f 5: A- oxazoyl group, a benzo thiazoyl group, a benzo 

^y/7 7 =- /wS, -f ^ K imidazoyl group, a benzo furanyl group, and the 

-Ov£^£>$3H& 2 O^T<£>§ India yl group, etc. 

A-£^£3Mf 5 - £ a $ T-# So 

[0 0 2 5] [0025] 

— $£5£ ( 1 ) "C^ £ ti -5 T If t° It will not limit, particularly if it is the metal which 

p / t >7hit-a^J t — Wiz. v has the capability to form an aza pyrromethene 

— Wk&y'ifrMJ&ir&'&MtL type compound and chelate compound 

XIX — $&J£T1f t°p ^t^I generally, as a metal which forms chelate 
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1 O&Mll&h 1 lMUbfc), 
1 2m (llb^h 3M (Hla^h 
4M (Nam), 5m (Val), 
6m (Vla$5h 7m (Vlla^) 



compound together with the aza pyrromethene 
type compound shown by General formula (1). 
However, the metal of 8, 9, ten groups (VIII 
group), 11 groups (lb group), 12 groups (lib 
group), three groups (Ilia group), a group IV 
(IVa group), a group V (Va group), a group VI 
(Via group), and seven groups (Vila group) is 
mentioned, preferably, transition elements, such 
as nickel, cobalt, iron, ruthenium, the rhodium, 
palladium, copper, osmium, iridium, platinum, 
and zinc, are mentioned. 



[0 0 2 6] 

*%W<D-18& (1) X*7jk£tl 

3 r if t° p * t y&it&mRTf 

#iJxJt\ J. Chem. Soc,, 
590-599 (194 3), H 
eteroatom Chem 
is try, Vol. 4, 6, 
6 0 3-6 0 8 (1 9 9 3) 

^tmo^m-mcxmrn^ti 



[0026] 

Although the aza pyrromethene type compound 
shown by General formula (1) of this invention 
and its aza pyrromethene metal chelate 
compound are not limited, for example, 
J.Chem.Soc, 590-599 (1943), Heteroatom 
Chemistry, Vol.4,6,603-608 (1993), etc. 
manufacture according to the method of a 
publication. 

Typically, it can manufacture at the following 
2-step reaction. 



[0 0 2 7] 

£t\ 'fsiaprctt-jRj*; (6) 
xm&ti& it&m t-m.&{D 

& (8) x^Zti&ik&yvb- 

m& o) XTFZtizit&mt 



[0027] 

First, in the 1st phase, it reacts the compound 
shown by General formula (6), the compound 
shown by General formula (7) or the compound 
shown by General formula (8), and the 
compound shown by General formula (9) in an 
acetic acid, it obtains the aza pyrromethene 



3/24/2006 



22/62 Copyright (C) 2006 The Thomson Corporation. 



JP11-92479-A 



XHOIVISOIM 

* 



( 1 ) 7?7F £ Tif' t°D>f type compound shown by General formula (1). 

y^it^^O^i^o #Ci^"C3!2 Subsequently, it lets acetate and the halide of 

Ixpgffi— (1) "C^^tL metals, such as an aza pyrromethene type 

<571f b°p ^ x ^Ihita^t^. compound, boron trifluoride and nickel, cobalt, 

7 yit~fc VMW.*?— y £vK 3 iron, ruthenium, the rhodium, palladium, copper, 

z^/U K $^ /Vx^^A, pv 1 osmium, iridium, platinum, and zinc, which are 

£A N /^yv^A, ^-^5: shown by General formula (1) react in the 2nd 

^U-^^, ffifp v phase. 

MlO^II^^^^tt It obtains the aza pyrromethene metal chelate 

t %!x.Ifc& J £X , MJ&~f&-&M compound in which the corresponding metal 

^Ifi<(i LfcTif t°n ^ y- y&m carried out the orientation. 

[0 0 2 8] [0028] 

[it 1 1 ] [FORMULA 11] 



r, 7 H 



Rl 

[0 0 2 9] [0029] 

lit I 2] [FORMULA 12] 




(7) 
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[0 0 3 0] 
Hfcl 3] 



[0030] 

[FORMULA 13] 




(8) 



[0031] 

[FORMULA 14] 



In a [Formula (6)-formula (9), r r R 6 expresses 
the same implication as the above. 
] 

[0 0 3 2] [0032] 

$t- 1 (-x i£%W<D— Hgit ( i)~ In Table-1, the example of the metal chelate of 
"C7F£ti<5T1f t°p ^ Tl< / ik / a the aza pyrromethene compound shown by 
%(D&M>5r^~- hoMclfcM&s General formula (1) of this invention is shown 
^tb^tb— JUS^ (2) ~ (5) by illustrating each substituent in General 
{wjott6#M^S?r^!j^UT^ formula (2)-(5) respectively. 
i~ 0 ^4 5 <^'(b'n^J#-i-fi^ In addition, the compound number in a table is 
#-^-<ti^^#-^-^ll^a't5-ti:"C the combination of a formula number and a 
h IP 2 - 1 fi> ^ ( 2 ) consecutive number. 

(Dik&^KDW, 1 O^iJ^t^LTV^ For example, 2-1 shows 1st example of the 
<5 0 compound of Formula (2). 



[0 0 3 1 ] 
Hbl 4] 




(9) 



[5£ (6) (9) K&^T, 

Ri~R 6 ttlufe^PD^B*^^ 
-To] 
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[0 0 3 3] 




[0033] 










1*1] 


1 




[TABLE 1] 










n 
"1 












M 


2-1 
2-2 


-Q 


H 
H 




-O 
-Q-n-Bu 


H 
H 




Cu 
Cu 


2-3 


CH 3 


CoHc 


CH 3 


CH 3 


C u 


CH 3 


Zh 


2-4 


CH 3 








C0H5 


CH 3 


Co 


2-5 




H 


H 


H - - 


H 


" CO t CfcHs 


Cu 


2-6 




C0 2 CH 3 






CO a CH 3 


CaHs 


Ni 


2-7 


Br 


CH 3 




A* 11 

CzHs 


CH 3 


Br 


Fe 


2-8 
2-9 

2-10 


OCH 3 
H 


CH 3 

CzHs 

H 


C2H 6 
CaHs 

— £^-t-Bu 


CjH 5 
Cj.H 6 

— ^-t-Bu 


CH 3 

CsH s 

H 


OCH 3 
-Q-t-Bu 


Mn 
Cu 
Cu 


2-1 1 


CH 3 


CH=CH 2 


CH 3 


CH 3 


CH=CH2 


CH 3 


Zn 


2-12 
2-13 


C0 2 CH 3 


OC 2 Hs 
CH 3 


OC 2 Hs 
CH 3 


OC 2 H s 
CH 3 


OC 2 Hs 
CH 3 


>0 


Cu 
Cu 



^-1: Table-1 

Compound 
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im 2 ] [TABLE 2] 













fk 




3-1 


-o 


H 


O 




H 


-O 


3-2 


— £}-n-Bu 


H 


-0" nBu 


-^~}-n-Bu 


H 




3-3 i 


CH 3 




CH 3 


CH 3 




CH 3 


3-4 


CH 3 


f\ U 


Q2H5 






OU 


3-5 


CO2C2H5 


H 


H 


H 


H 


COaCsHs 


3-6 




OU 2 CH 3 




O Ul 




^2 n 5 


3-7 


Br 


CH 3 


Q>H 5 




CH 3 


Br 


3-8 


OCH3 


CH 3 






CH 3 


OCH3 


3-9 


J) 

H 

— £^-t-Bu 




CjHs 


CzH 5 


CzH 5 


J) 

H 


3-10 


H 


-Q-t-Bu 


-Q-t-Bu o 


H 


-Q-t-Bu 


3-11 


CH 3 


CH=CH 2 


CH 3 


CH 3 


CH=CH 2 


CH 3 


3-12 


CO z CH 3 


OC 2 H 5 


OC 2 H 5 


OC 2 H 5 




C0 2 C2Hs 


3-13 




CH 3 




CH 3 


CH 3 





S-l (M%) : Table-1 (continued) 
tyL^tyb: Compound 

[0 0 3 5] [0035] 
[m 3 ] [TABLE 3] 
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M-l (Wt%) : Table-1 (continued) 
it-a^): Compound 
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[0 0 3 6] 
[*4] 



[0036] 
[TABLE 4] 



40 



(L 

.J. 



CD 




5: '5: 



CO 




o 



X X 



X I u. 



5 

o 



X X I o 



xx x rxuLX xxxq 



x i x x 



x x x x x 



u- X x 



- 5 



■5- 



x o 



I X o 



x° 



x° x" 



a? 



in 
X 

8 



CM 

0 



9 



21 w 
O 



X 

CM 

8 



x 3 ,2:i 3'tf I 5" :[: 5'5 



CD 



T- OJ 
I » 

in u> 



CO 

i 

m 



• 



m <0 fs. 
W U) u> 



CO (7) ^- 

i i i 

in m m 



in 



^-1 : Table-1 (continued) 

{k-n^d: Compound 
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(0 0 3 7] 

w3tiE»ii#r±ia 1 t-^-f «t 5 
til # wg&aui £ ;mt ^ s 4 m 

tl2' «$HTfe^ -t 
if!4' £^LTX4£5' ^ 



[0037J 

It demonstrates the detailed composition of this 
invention below. 

An optical recording medium shows both of 
optical recording mediums which can record the 
optical reproduction only medium and 
information on reproduction only that 
information is recorded beforehand, and can be 
regenerated. 

However, it demonstrates the optical recording 
medium which records the information on latter 
as a good example here and whose 
reproduction is possible, especially the optical 
recording medium which has a recording layer 
and a reflection layer on a base plate. 
This optical recording medium has the 
four-layer structure where the sequential 
laminate of a base plate as shown in FIG. 1 , a 
recording layer, a reflection layer, and the 
protective layer is carried out, or has the 
bonding structure as shown in FIG. 2. 
Namely, recording-layer 2' is formed on 
base-plate 1', reflection-layer 3' is provided 
contacting on it, furthermore, base-plate 5' is 
bonded on it through adhesive-layer 4'. 
However, another layer may be in the bottom of 
recording-layer 2', or a top, another layer may 
be on a reflection layer. 



[0 0 3 8] 

\*&mytRxfin±yt<Dm&x-m 



[0038] 

As a material of a base plate, if fundamentally 
transparent on the wavelength of a recording 
light and a reproduction light, it is good. 
For example, inorganic materials, such as 
polymeric materials, such as acrylate resins, 
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5«*rtflH»t , y hit, 

J¥£ 1. 2mmil jg[ 
@8 0^1^11 2 0 mmllO 



such as polycarbonate resin, a vinyl chloride 
resin, and polymethyl methacrylate, polystyrene 
resin, and an epoxy resin, and glass, are 
utilized. 

Such base-plate material is formed by the base 
plate disc-shaped by an injection-moulding 
method etc. 

As required, it may form a guide slot and a pit in 
the base-plate surface. 

As for such a guide slot and a pit, providing to 
the molding time of a base plate is desirable. 
However, it can also use._and provide... an 
ultraviolet curing resin layer on a base plate. 
Usually, in the case where it uses as a CD, it is 
disc-shaped with thickness about 1.2 mm, 
diameter about 80, or 120 mm level. 
The hole about diameter 1 5 mm is made open 
at the center. 



[0 0 3 9] 

jfte, Xmax ^4 5 0-6 3 0 
n mf+iEfc WE-T 5 ( 1 ) 

5 0 ^-et, 5 2 0 nm~ 

6 9 0 nmJ&>5>a#l£ix59Eft 



[0039] 

In this invention, it provides a recording layer on 
a base plate. 

However, the recording layer of this invention 
contains the aza pyrromethene metal chelate 
compound Of the aza pyrromethene type 
compound and metal ion which are shown by 
General formula (1) in which 450 - 630 nm of 
(lambda) max exists in the vicinity. 
Particularly, it is necessary to have a moderate 
optical constant to recording and the 
reproduction laser wavelength which are 
chosen from 520 nm - 690 nm. 



[0 0 4 0] 

ft¥J£#tttt*JB0fs|5 (n + k 
i) X*mn£tlZ> 0 &,*<Dil, 



[0040] 

An optical constant is expressed with a complex 
index of refraction (n+ki). 
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k te, Htfcgftn t ti&WtM k Mt§ N and k are coefficients which amount to a real 
^ir^WM'Ch^o wit, n part n and the imaginary number part k in the 
Z®ffim,kZmmm%ibi-?>o formula. 

Here, let n into a refractive index and let k be an 

extinction coefficient. 



[0 04 1 ], 



[0041] 

Generally an organic_dye has the 
characteristics from which a refractive index n 
and an extinction coefficient k vary a lot to 
wavelength (lambda). 

It considers these characteristics, and has high t , 
reflectance ratio by choosing the organic_dye 
which has a desirable optical constant in the 
laser wavelength which it makes into the 
objective, and forming a recording layer into a 
film, and it can consider it as a highly sensitive 
medium. 



[0 0 4 2] 

±, lo, kflSO. 0 4~0. 
4 Ot'feO, b< W\ niS 
2. 0&±T\ lo, k#0. 
0 4~0. 2 OffcS, nd* 1 . 
8 J: t)/h$v^|!i/jJ5 tiEfll* 

ft#£ll*tt»e>;h/?\ k o . 
4 0 &j$£T tRJW^ffiT L 

t^-r < ft v mm \z.m £ 



[0042] 

According to this invention, in an optical 
constant required for a recording layer on the 
wavelength of said laser light, n is 1.8 or more 
and k is 0.04-0.40. 

Preferably, n is 2.0 or more and k is 0.04-0.20. 
If n becomes a value smaller than 1 .8, it can not 
obtain reflectance ratio and signal modulation 
factor required for exact signal reading and 
even if k exceeds 0.40, by reflectance ratio 
falling, it can not only obtain a good reproduced 
signal, but it is not practically suitable since a 
signal changes easily by a reproduction light. 
It considers these characteristics and has high 
reflectance ratio by choosing the organic_dye 
which has a desirable optical constant in the 
laser wavelength which it makes into the 
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£P£ LV^^^iSc^^'t"?)^'^ objective, and forming a recording layer into a 
•fe^SriUft Lffi$ii?£j?ScJljI"'t~<5 film, and it can consider it as a highly sensitive 
^tX\ i^£tt^&WU K medium. 



[0 0 4 3] 

(i) 

(n#l. 8^ 
±* k^o. 0 4 — 0. 

4 OtfcD > L< nfl* 
2. 0^±T\ lo, k#0. 
0 4-0. 2 0) £iiJ5&1-£& 



[0043] 

Since the aza pyrromethene metal chelate 
compound expressed with General formula (1) 
of this invention is high in an absorption 
coefficient, compared with the usual 
organic_dyeis and can choose an . absorption . 
wavelength range as desired by choice of a 
substituent, it satisfies the optical constant (n is 
1 .8 or more and k is 0.04-0.40, preferably n is 
2.0 or more and k is 0.04-0.20) required for a 
recording layer in the wavelength of said laser 
light and is the very useful compound. 



[0 0 4 4] 

#3&W©#1Eftifc#«r 5 2 0- 
6 9 0 nmfrbM$l&tlZ> 



[0044] 

When regenerating the optical recording 
medium of this invention with the laser light 
chosen from 520 - 690 nm,- if reflectance ratio is 
20 % or more, fundamentally, it is possible 
once. 

However, the reflectance ratio of 30 % or more 
is desirable. 



[0 0 4 5] [0045] 

&ffl&&t£}£<D&M<Dlt Moreover, it has an absorption maximum in 

i^S4 50 — 6 30nm wavelength of 450 - 630 nm for improvement, 

fcSfcifcfl^SrWl^ 5 2 0 — 6 such as a recording property, it is sufficient to 

9 0 n mXtDjgitfx^&jz^ V N tu mix with the pigment exceptthe said with a large 

U£lf\-<Diz% bU&LX h £ refractive index in 520 - 690 nm. 
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</\, Mrik&Jfclt, i/T=- y&Ms Specifically, there are a cyanine dye, a 

^^7!i !i i~y h squarylium pigment, the naphthoquinone type 

SrJl/lkQM, TVYy^JV pigment, the anthraquinone type pigment, the 

tfjvy 4 V V?fc&M, porphyrins type pigment, the 

T by fc° yi£)\<y 4 7 v/^^fe tetra-pyra-porphyrazine type pigment, the 

A V K7x/ — iVrfcOM^ Indophenol type pigment, the pyrylium type 

t°y y yj*7fc&M, f-^rt'V ]) pigment, the thio pyrylium type pigment, the 

!7 -kTk&M ^ 7Xl/-!)A^ azulenium type pigment, the triphenylmethane 

h y 7^^/^^ ^>^#,^ type pigment, the xanthene type pigment, the 

^^VfV&feM^ ^iv^TsV indanthrene type pigment, the indigo type 

v^h^Ms. 4 y^s^T^&Ms *f" pigment, the thioindigo type pigment, the 

l/i/^7fc&Ms ^ui/T=- merocyanine type pigment, thiazine . type 

fTv^yllii, T pigment, acridine type pigment, oxazin type 

^ y v^^-feHf, ^r^-yV% pigment, etc. 

&^#f;^£> 9 , (7) &^<£>fll Mixing of two or more pigment is sufficient. 

^t*fcoTtJ:i/\ rtiibcofe The mixing rate of these pigment are about 0.1 

fit ^l^I'J^te, 0.1-30% to 30%. 

[0 0 4 6] [0046] 

JEi-, — (1) "C^£ti<5 Furthermore, k to recording and the 

Tif M°ti y-y-y'kMi^^— Mb reproduction laser wavelength which are 

^©5 2 0 nm~6 9 0 nm chosen from 520 nm - 690 nm of the aza 

frbMffi.&ti&t^J&.ZPfttku pyrromethene metal chelate compound 

— !^ — ^Sfw^J- LX(D k ^/J N £ expressed with Generai: formula (1) may mix in 

V te^#'l4^ b*<D& the wavelength of 600 - 900 nm with the optical 

W(Dtc£>!tZ.^ j^5:6 0 0 — 9 0 absorption compound which has an absorption 

0 n mlc®ifc$?;k:2r^Ti~3;)fe5& maximum for improvement, such as a recording 

mt^mtM^LXhX^\ M property, when small. 

#:^^fi, i/T=- l/QM^ Specifically, there are a cyanine dye, a 

TV y VJ^T^feM^ ~yy b^J squarylium pigment, the naphthoquinone type 

>^£l^ TV by^/ v^Q pigment, the anthraquinone type pigment, the 

-fctvy ^ y vlkfeM, porphyrins type pigment, the 

7t°7^7-f ^^^Ifei^ tetra-pyra-porphyrazine type pigment, the 

4 V K7x j — /w^-fe^ t°y Indophenol type pigment, the pyrylium type 

y f-^t°y y r>A pigment, the thio pyrylium type pigment, the 
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.0.1-30 

-5 0 



azulenium type pigment, the triphenylmethane 
type pigment, the xanthene type pigment, the 
indanthrene type pigment, the indigo type 
pigment, the thioindigo type pigment, the 
merocyanine type pigment, the thiazine type 
pigment, acridine type pigment, oxazin type 
pigment, phthalocyanine type pigment, 
naphthalo cyanine type pigment, mixing of two 
or more pigment is sufficient. 
The mixing rate of these pigment are about 0.1 
to 30%. 



[0 0 4 7] 



[0047] 

When forming a recording layer into a film, it 
mixes a quencher, a pigmentolysis promoter, a 
ultraviolet absorber, an adhesive, etc. in the 
above-mentioned pigment as required, or it can 
also introduce the compound which has such 
an effect as a substituent of said pigment. 



[0 0 4 81 

\fxi??-*r-r.a-i?tr hy%k^ 



[00481 ^ 

As an example of a quencher, metal complexs, 
such as bis-di thiol types, such as an 
acetylacetonato type, a bis-di thio-(alpha)- 
diketone type, and a bis phenyldi thiol type, a 
thio catechol type, a salicyl-aldehyde oxime 
type, and a thio bis phenolate type, are 
desirable. 

Moreover, an amine type is also suitable. 



[0 0 4 91 



[0049] 
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H&ftMi&MMb LXft^ix.^ As a thermal decomposition promoter, metallic 

^I^T^f y y 3r / compounds, such as a metal type anti knocking 

$ nir T-fe^A-T-fe agent, a metallocene compound, and an 

hi~— V7fc&M:§Bfo^ ! ?>&M>\k acetylacetonato type metal complex, are 

ifbti&o mentioned, for example. 



[0 0 5 0] 

-5 0 



[0050] 

Furthermore, it can also use a binder, a leveling 
agent, an antifoamer, etc. together as required. 
As a desirable binder, the polyvinyl alcohol, 
polyvinyl pyrrolidone, the nitrocellulose, the 
cellulose acetate, ketone resin, an acrylate 
resin, polystyrene resin, a urethane resin, 
polyvinyl butyral, a polycarbonate, polyolefin, 
etc. are mentioned. 



[0 0 5 1] 



[0051] 

When forming a recording layer into a film on a 
base plate, in order to improve the solvent 
resistance of a base plate, reflectance ratio, 
recording sensitivity, etc., it* is sufficient to 
provide the layer which is made up of an 
inorganic substance or a polymer on a base 
plate. 



[0 0 5 2] [0052] 

::t\ fB^JKc&tf -5 — $&5t The content of the aza pyrromethene metal 

(1) X^ZfriST-tf t'n^f chelate compound expressed with General 

y&M* \s— Mb-a^tf^^ik formula (1) in a recording layer here is 30 % or 

\& s 3 0 %£Lk, £f % L < it 6 more, preferably it is 60 % or more. 

0%SX±Xh% 0 ft, Hffift^ In addition, it is desirable that it is also 100% 

1 0 0 % X h S r t h ft * b substantially. 
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[0053] 

As for the method of providing a recording layer, 
the applying methods, such as a spin coat 
method, a spray method, the casting method, 
and a dip coating, a sputtering method, a 
chemical vapor deposition, a vacuum 
evaporation method, etc. are mentioned, for 
example. 

However, a spin coat method is simple and 
desirable. 



[0 0 5 4] 

( i ) "C 

w — Kb^*4feSr 1 ~4 ofi 
*%, »Sl<li3~30l 
*% £ * 5 «t o \zMWi^M%h 

o>k z<d&^ mmnmm^^ 

-tr d y;vy\ f h7 7/^07" 
^ x#>\ vy 



[0054] 

It is 1 to 40 weight% about the aza 
pyrromethene metal chelate compound 
expressed with General formula (1) when using 
the applying methods, such as a spin coat 
method, it uses the applied liquid which it let the 
solvent dissolve or disperse so that it may 
preferably become 3 to 30 weight%. 
However, as for the solvent, at this point, it is 
desirable to choose the thing which does not 
give a damage to a base plate. 
For example, methanol, ethari'ol, isopropyl 
alcohol, octafluoro pentanol, alcohol solvent, 
such as allyl alcohol, a methyl cellosolve, and 
an ethylcellulose-solve tetrafluoro propanol, a 
hexane, a heptane, an octane, a decane, 
cyclohexane, methylcyclohexane, an aliphatic 
or alicyclic hydrocarbon-based solvents, such 
as ethyl cyclohexane and dimethyl 
cyclohexane, aromatic hydrocarbon-type 
solvent, such as toluene, a xylene, and 
benzene, carbon tetrachloride, halogenated 
hydrocarbon-based solvents, such as 
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chloroform, a tetrachloroethane, and a dibromo 
ethane, ester solvent, such as ketone solvents, 
such as ether solvents, such as diethyl ether, 
dibutyl ether, a diisopropyl ether, and a dioxane, 
acetone, and a 3-hydroxy- 3-methyl -2- 
butanone, ethyl acetate, and a methyl lactate, 
water, etc. are mentioned. 
It is sufficient to use these independently, or it 
may mix more than one and it is sufficient to 
use. 



[0 0 5 5] [0055] 

i&lH-JS CT, WS^jB<7) In addition, it can also disperse and use the 

&M : fcM / ftTWB:fe £?fc#fifc U pigment of a recording layer for a polymeric thin 

TffiV^fc <0 r khX*% So film etc. as required. 



[0 0 5 6] [0056] 

^ tc^ gsW^V — Moreover, when the solvent which does not give 

v^$£3rjl£R"C# frv^ifHai^ a damage to a base plate cannot be chosen, a 
y ik^M^fe^KQ sputtering method, a chemical vapor deposition^ 
MMfete¥j) i: &$)}X*fo& 0 a vacuum evaporation method, etc. are 

effective. 



[0 0 5 7] 

0~3 0 0 nmt'fc^o 
(Dmm%5 0nmJ:'5i<t6 



[0057] 

Although it does not limit, particularly the film 
thickness of a pigment layer, preferably it is 50 - 
300 nm. 

If film thickness of a pigment layer is made 
thinner than 50 nm, when it cannot record since 
the thermodiffusion is large or a distortion will 
occur to a recording signal, a signal amplitude 
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5o Hit* flfJ¥^ 3 0 0 nm «t becomes smaller. 



Moreover, when film thickness is thicker than 
300 nm, reflectance ratio falls, a 
reproduced-signal property aggravates. 



[0 0 5 8] 

Jp$50~300n m<£>£ttJf 

-HMSv^tf), 0!lx.Hr, Au, 
Ah Ag, Cu,,T-i v C r , 
Ni, P t , Ta, C r RXIP 

r^tfttAu, Ah Agli 
KW^sfli < SltS^*sf ^ h 

0tfx.fi, Mg, Se, H f , V, 
Nb, Ru, W, Mn, Re, 
F e , Co, Rh, I r , Z n, 
Cd; Ga, In, Si, Ge, 
Te, Pb,.Po, Sn, Bi 

^ 5 ©fitt$^ 5 o %J^±w 

-*!iZXh% 0 



[0058] 

Next, preferably on a recording layer, it forms a 
reflection layer with a thickness of 50 - 300 nm. 
As a material of a reflection layer, on the 
wavelength of a reproduction light, it can make 
the sufficiently high thing of reflectance ratio, for 
example, the metal of Au, Al, Ag, Cu, Ti, Cr, Ni, 
Pt, Ta, Cr, and Pd, by itself or alloy, and can use 
it. 

Among these, reflectance ratio is high and Au, 
Al, and Ag are suitable as a material of a 
reflection layer. 

The following may be included also except this. 
For example, it can mention a metal and 
metalloid, such as Mg, Se, Hf, V, Nb, Ru, W, 
Mn, Re, Fe, Co, Rh, Ir, Zn, Cd, Ga, In, Si, Ge, 
Te, Pb, Po, Sn, and Bi. 

Moreover, since a reflection layer with high 
reflectance ratio is obtained easily, that in which 
Au is as an main component is suitable, i"" 
A principal component says that whose content 
is 50 % or more here. 

It loads alternately a low refractive-index thin 
film and a high refractive-index thin film with 
material other than a metal, and forms a 
multilayer film in piles, it can also use as a 
reflection layer. 
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[0059] 

As method of forming a reflection layer, a 
sputtering method, the ion-plating method, a 
chemical vapor deposition, a vacuum 
evaporation method, etc. are mentioned, for 
example. 

Moreover, it can also provide the intermediate 
layer of the inorganic type of public knowledge, 
or an organic type, and an adhesive layer a 
base-plate top and under a reflection layer for 
an improvement of reflectance ratio, 
improvement of a recording property, an 
improvement of adhesiveness, etc. 



[0 0 6 0] 

tz.MWm%b LXit, s i o 2 , 

S i Z N 4 , Mg F 2 , Sn0 2 l 

mmimmmte titm^mm 

tftxz&cuv mik&mm n , 
mm Lxmmm^mm Ltzmz. 

TJF^-r§r ttfXZZo UV 

^jttt«£ LXit, mx.u. 



[0060] 

Furthermore, particularly if a reflection layer is 
protected from external force as a material of 
the protective layer on a reflection layer, it will 
not limit. 

As an organic compound, it can mention a 
thermoplastic resin, a thermosetting resin, an 
electron-beam setting resin, UV setting resin, 
etc. 

Moreover, Si0 2 , Si 3 N 4 , MgF 2 , Sn0 2 , etc. are 
mentioned as inorganic material. * 
A thermoplastic resin, a thermosetting resin, 
etc. dissolve in the suitable solvent, and apply 
an applied liquid, it can form by drying. 
After dissolving in the solvent that UV setting 
resin remains as it is or suitable and preparing 
an applied liquid, it applies this applied liquid, it 
can form by irradiating UV light and stiffening it. 
As a UV setting resin, it can use acrylate resin, 
such as a urethane acrylate, epoxy acrylate, 
and a polyester acrylate, for example. 
It may use such material individually or in 
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v'T^ V K y ^Xyjv mixture, and it may make it not only one layer 

TV V v— K& if <£> T ^ y but a multilayer film, and may use them. 

[0 0 6 1 ] [0061] 

IfclIJi coffee go i: LTf3\ As the method of formation of a protective layer, 

IBflM^Ptilfc* tVa — hjife method, such as the applying methods and 

^^-f * bfefe ^Wl^^. sputtering methods, such as a spin coat method 

/^yPife^fc^MMife^nJfW: and the casting method, and a chemical vapor 

•# s fflV>f?;}x<5#\ (D*pX*h* deposition, is used like a recording layer. 

t°y=i — h LV\, However, among these, a spin coat method is 

desirable. 

[0 0 6 2] [0062] 

f£HJif<£>JliJ¥{4> — USt-teO. Generally the range of the film thickness of a 

1 ~ 1 0 0 n m ©$6Bj"C& 5 protective layer is 0.1 to 100 micrometer. 

#\ ^^JKc&V^Tte:, 3~3 However, in this invention, it is 3 to 30 

0 u mT:h V v tfrii L < \$ 5 ~ micrometer. . 

2 0 ju <£ t>0£ U\ Preferably 5 to 20 micrometer is more 

preferable. 

[0 0 6 3] [0063] 

(SfMtf>-hU:35fc 1/ — s<jv&f(0 it can also perform printing of a label etc. further 

WJ^tIt 0 - bh~?% 6 0 on a protective layer. 

[0 0 6 4] [0064] 

itc, fx.tttM\§iKi&W; V— H £ Moreover, it bonds a protection sheet or a base 

fctel£^£I£«9 2k fc5 plate to a reflection-layer surface, or it makes 

. VMilxltJiigfBSS: l*HM £ both reflection-layer surfaces into an inner side, 

fo]£-ti:;MEi?:Mlfc2$c£I£9-a opposes it, and may use means, such as 

t>-£ 5iO¥S!rffl^tt i bonding two optical recording mediums. 

v o 
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[0 0 6 5] [0065] 

£t53MflJ{c', ^S^HK 5 ^ To the base-plate mirror-surface side, it is 

t§(Dtt^$)5ik(Dtzhb\z$%W$L$$. sufficient to form the ultraviolet curing resin, an 

4kffif\B, fcMZkW^&J&l&L inorganic-type thin film, etc. into a film for 

adhesion prevention, such as a surface 

protection and a refuse. 

[0 0 6 6] [0066] 

W o 5 2 0 ~ 6 9 Although a laser with a wavelength of 520 - 690 

0 n m(D U-— if— (i, 4#}c:PI^ nm in this invention does not have limitation in 

fi&V^V Mx.lt,. nTlilB^cQ.. particular, for example, the harmonic conversion 

Ji:%amx°$.WMtR<DT*% 5£Hf YAG laser of the dye laser which can do a 

\s ^fflifk 6 3 3 nm©^ wavelength selection in the large area of a 

y f> J*^$-y u—- f'— „ IHrU visible region, the He Ne laser of wavelength 

3§£ti~CV^$t:5:6 8 0, 6 5 633 nm, wavelength 680 developed recently, a 

0 , 6 3 5 n mMF (DMltijl¥- 650 or about 635 nm high output semiconductor 

^fou— if— , igf 5 3 2 n m laser, and wavelength 532 nm etc. is 

<£>i^Iii&^YAG l/— if— & mentioned. 

#$^(f hti^o ^^^Tli, In this invention, high-density recording and 

^. ti h h Mffi. £ ti -5 — £ reproduction are attained in 1 wavelength or the 

/cfiii^ci&ft^&^Ti^Me multiple wavelength chosen from these. 

[0 0 6 7] [0067] 

[HJ60U1 [EXAMPLES] 

Ui.T^^^^^HJfe^'J^r^i" The Example of this invention is shown below. 

&s ^IS^tei frUc <£ 9 ft A/ However, thereby, this invention is not limited at 

PlS$tLS^O-Ctt^v\ all. 

[0 0 6 8] [0068] 

mMmi'} ~f®& (1) [Example 1] 

£*i<5Tif fc°P^x WfcS^U It dissolves compound (2-1) 0.2g described by 

— bikc3$)(D o ^— 1 t^ffi table-T among the aza pyrromethene metal 

M&titz.ikn-yo (2 — 1) 0. chelate compounds expressed with General 
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2 g f-A/i/^ P^df-if^ formula (1) in dimethyl cyclohexane 10 ml, it 

10ml f^fifU prepared the pigment solution. 

mMLtCo Diameter 120 mm (phi) which has the guide slot 

h^aMT'jiic Lfc^ft^ (track pitch: 0.8 micrometer) which continued by 

( h 7 s> 9 fc° y ^ : 0 . 8(im) polycarbonate resin-made, and the disc-shaped 

fr^-t Z>\M.fik 1 2 Omm^ J¥ thing of thickness 1.2 mm were used for the 

£1. 2mm©RM^t©^ baseplate. 



[0 0 6 9] 

1 5 0 0 r pmt^t>n- h 
U 7 0 < C3NfW«£*SILT, IB 

KJBtfS*tt6 2 0nmX'fc!3, 
^fe^iCtt, 6 8 0 nratlin 
#2. 2, kfiO. 0 6-efc«9> 
6 5 0 nmtfin^2. 3, k 
tt 0 . 0 7 -Cfc 9> 6 3 5 n m 
"T?ttn#2. 4, kfiO. 0 7 



[0069] 

It carries out spin coat of the pigment solution 
by 1500. rpm of rotation numbers on this base 
plate, 70 degrees C dries for 3 hours, it formed 
the recording layer. 

The absorption maximum of this recording layer 
is 620 nm. 

As for 2.2 and k, in 680 nm, n of an optical 
constant is 0.06. 

In 2.3 and k, in 650 nm, n is 0.07. 
In 2.4 and k, in 635 nm, n is 0.07. 



[0 0 7 0] 

(CD I -9 0 
0) ^ffll^Au^^/^^L, 
J?£ 1 0 0 nm(D%Mm*J&f& 

5 k 

W, Xs<y?tfXj±l . 0X1 
0" 2 T o r r TIto/Co 



[0070] 

On this recording layer, it uses the sputter 
apparatus by Balzers Limited (CDI-900), and 
carries out the sputter of the Au, it formed the 
reflection layer with a thickness of 100 nm. 
It used argon gas for sputtering gas. 
It performed sputter conditions by sputter power 
2.5kW and the sputtering gas pressure 
1.0*10" 2 Torr. 



[0 0 7 1 ] [0071] 

£ h KE^M(D±iz^^^mit Furthermore, on a reflection layer, after carrying 
aSD-1 7 (^B^M' y^- out spin coat of ultraviolet curing resin SD-17 
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it^XMM) &xt°y=i*- M (made by Dainippon Ink & Chemicals), it carries 



out a ultraviolet irradiation and forms a 
protective layer with a thickness of 6 
micrometer, it produced the optical recording 
medium. 



[0 0 7 2] 

0 . 6 if — ^ y K 

Srlfit tfc/^^-r 5/ ^ III 
ftr^^Mllg (DDU — 
1 0 0 0) ^KENWOOD 

Me FM^y=^~y—^m^^ 

T, ,^31^3. 5 m/s, 
if-/-?!7-8 mW-eftMt°y h 
^0. 4 4 MmtCfr^J; 5 t-fe 
mLtz 0 6 5 0nmS 

0*6 3 5 nm^-fe^^U-if 
— Kd^X^fSq^JiO. 
6) Lfci¥ffi£Sfc£JBV> 



[0072] 

The number of aperture of a lens recorded 
becoming 0.44 micrometer of the shortest pit 
length by linear-velocity of 3.5 m/s, and laser 
power 8 mW on the obtained optical recording 
medium using the Pulstec Industrial optical disc 
evaluation apparatus (DDU-1000) and the EFM 
encoder made from KENWOOD which mount 
the semiconductor laser head of 0.6 by 
wavelength 635 nm. 

It regenerates a signal after recording using the 
evaluation apparatus which mounts 650 nm and 
635 nm red semiconductor laser head (the 
number of aperture of a lens is 0.6), it measured 
reflectance ratio, the error rate, and the 
modulation factor. 

As a result, all showed the good value. 



[0 0 7 3] 

ftC6 8 0 n m^flfc U-if- 
^y K^lgfcLfc^/i^x y V 

DU - 1 0 0 0) WKENW 
OODlE FMxyn-^-^ 
fflV^, Mm&l. 4 m/s, 

if— 1 OmWT'tl 
\fy hMO. 6 0^ ml:/j:5J: 



[0073] 

Next, it recorded becoming 0.60 micrometer of 
the shortest pit length by linear-velocity of 1.4 
m/s, and laser power 10 mW using the Pulstec 
Industrial optical disc evaluation apparatus 
(DDU-1000) and the EFM encoder made from 
KENWOOD which mount 680 nm 
semiconductor laser head. 
It plays a signal using the Pulstec Industrial 
optical disc evaluation apparatus (DDU-1000) 
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H?:6 8 0 nm, 650n mR which mounts 680 nm, 650 nm, and 635 nm red 

6 3 5 n m^-fe^^ft "f semiconductor laser head for this recorded 

— ^ y K£r#£fc Ltc^jUXT -y medium, it measured reflectance ratio, the error 

^III)ifcf>^^Wtfii rate, and the modulation factor. 

(DDU- 1 0 0 0) £rffll^T All showed the good value. 



[00 7 4] . [0074] 

Z<D£y\z, Z.co^W-feW&.V) Thus, this medium was able to perform 

u-— if — $.-fkX?nH$iRXFft!k$: recording,, .and, reproduction good on two or 

{^fx o^t ifititfklto more laser wavelengths. 



[0 0 7 5] [0075] 

— .v— V \ty"y^ y In addition, it measures an error rate using CD 

KttKCD7 f 3—y— (DR3 decoder by Kenwood Corp. (DR3552), it 

5 5 2) SrfflV^TtHil ?£M calculated for the modulation factor by the 



following formulas. 



[0 0 7 6] 

mi] 



[0076] 

[EQUATION 1] 



(fS^©5*3SH£)-(fs*0S'l*3l&) 



Modulation factor = {(maximum strength of signal) 
signal)} / maximum strength of signal 



(minimum strength of 



[0 0 7 7] [0077] 

mMM2) mmztf})lJ—7$ [Example 2] 

bMeMX^Wi LfcHrtffc It formed the application and the reflection layer 

( h 7 v V fc° : 0 . 8 ix m) like Example 1 except using diameter 120 mm 

£^"1~5il:fl 12 0 mm (j) % if (phi) which has the guide slot (track pitch: 0.8 
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£ 0. 6mm©RS^©tW$: micrometer) which followed the base plate by 

ffl V ^6 MftltMMW 1 t WM\z. polycarbonate resin-made, and the disc-shaped 

LX'MftRl$&ftM$: : fcJ& t thing of thickness 0.6 mm. 

[0 0 7 8] [0078] 

&t>\z.RffiM±\z.%ftfSfa£fc& Furthermore, it carries out spin coat of 

^3t#JSD-3 0 1 (^0*^f ultraviolet curing property adhesive SD-301 

>5r\t¥TMM) frxt'y^— (made by Dainippon Ink & Chemicals) on a 

h U %(D±\z#}) -ft— 7$%— reflection layer, after putting the disc-shaped 

hfflUJraff&l 2 0mm<K base plate of diameter 120 mm (phi) and 
W £ 0 . 6 mm <D RStSS?: - thickness .0.6. mm.by polycarbonate resin-made 

ffc&tz.&.s $&4M&M% LTE£ «9 on it, it produced the optical recording medium 

£:bitLfc#fEli3&ft£fNS{L which carried out the ultraviolet irradiation, 

fc 0 bonded and was carried out. 

[0 0 7 9] [0079] 

f£$lLfc#£fo:t^ o . 6 mmJ¥ It recorded on the produced medium using the 

^^TJS Lfc 6 3 5 n m ^jJSftU' Pulstec Industrial optical disc evaluation 

^.^^o, Keltic LTV^W apparatus (DDU-1000) and the EFM encoder 

0-r±3llfe0y 1 t ^ffl,z.s*;Wr made from KENWOOD like Example 1 except 

y^XHS^^tx-f XfWWl&W. mounting 635 nm semiconductor laser head 

(DDU-1 000) RXfK E corresponding to 0.6 mm-thickness. 

NWOODfE FMxyn-y It regenerates a signal after recording using the 

— Srfflv^TfEiPfLfiii : -f3##s evaluation apparatus which mounts 650 nm and 

6 5 0 n mRTf 6 3 5 n m#-fe 635 nm red semiconductor laser head, it 

i^ajftu— if— KSr^ficL measured reflectance ratio, the error rate, and 
tcWW^U^^^it the modulation factor. 

t N Stt^, 0:7 — i/— h&tf As a result, all showed the good value. 

[0 0 8 0] [0080] 

[H160IJ 3 ~ 4 8 ] 1 KIB [Example 3-48] 

^ LfcTif fc°n ^ x ^Ji^ 1/ Table -It produced the optical recording medium 

-1^1^(2-2^2-1 3, like Example 2 except using the aza 
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3— 1~3 — 13, 4 — 1 ~ 4 pyrromethene metal chelate compound 

-11, 5-1-5-11) & (2-2-2-13, 3-1-3-13, 4-1-4-11, 5-1-5-11) as 

fflv^JsJtfMi, 2 £ IrIEB described in 1 . 

[0 0 8 1 ] [0081] 

jfe$kL1ti6lift\z.MM&\ 2 irPltH It recorded on the produced medium using the 

\z 6 3 5 nm^^fci/— if'— ^ Pulstec Industrial optical disc evaluation 

y K^fcLfc^v^xs^I apparatus (DDU-1000) and the EFM encoder 

MWi%T^< xy-tfffiBW. (DD made from KENWOOD which mount 635 nm 

U - 1 0 0 0 ) RTfK E NWO semiconductor laser head like Example 2. 

ODiE FM^yn-^-^ffl Itregenerates a..signal after recording using the 

^TfEtfc Lfc 0 fEfiPc^L 6 5 0 evaluation apparatus which mounts 650 nm and 

n mil/ 6 3 5 n mfa&¥-Mt$ 635 nm red semiconductor laser head, it 

U— J f— ^5/ K^^^bfcW-fffi measured reflectance ratio, the error rate, and 

§£it£fflV^Tf5-£§-3rf?£U K the modulation factor. 

oiy — i/— bHi^DS^ As a result, all showed the good value. 

[0 0 8 2] [0082] 

(Jfclfc#) 1 ] HJfe^J 2 {C&^T, [Comparative Example 1] 

Tif t'n^-r^^JS^^— Mb In Example 2, instead of aza pyrromethene 

(2-1.) <£>ft;b>9{£, ^ metal-chelate-compound (2-1), it produced the 

J- f >">7-^-liiN ; K ; - optical recording medium similarly except using 

2 9 2 9 [1,3,3,1' ,3\Z'-^$-y- pentamethine cyanine-dye NK-2929[1,3, 

* f-yi/-2',2'-(4,5,4 , ,5 , -^'<^> r ) S^'.^^'-hexamethyl-Z^'- (4,5,4,5 , -dibenzo) 

:/ Kv J ^^^v'T-W^ w -^ indodicarbocyanine perchlorate, and of Japan 

p 1/— K 0;fc^t£^ift2b0f sensitizing-dye research-laboratory]. 

M] %%\<^&.Z.tSkt\-nmffliZ It recorded on the produced medium by 

LX%UBIt&fo%{EMLtZo Yf linear-velocity of 3.5 m/s, and laser power 7 mW 

MLtct£W-fcMMM2 tm%k\z. using the Pulstec Industrial optical disc 

6 3 5 n m¥9Hfc u—f—^ y evaluation apparatus (DDU-1000) and the EFM 

V^^Ltc^^Xy" y ? encoder made from KENWOOD which mount 

iibfcf* W * * fNffi^® (D D U 635 nm semiconductor laser head like Example 

- 1 0 0 0) MKENWOO 2. 
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DSEFMxyn-^'-^l^ It regenerated the signal after recording using 

X s 7^ii^3. 5m/s, \/— the evaluation apparatus which mounts 650 nm 

if — y< 57—7 mWCfEU: Lfc 0 and 635 nm red semiconductor laser head. 

fEiM&s 6 5 0 nmRU6 3 5 As a result, reflectance ratio was low, the error 

n m7fci*¥-Mifc i/— if — ^ y K rate was large and its modulation factor was 

L/cf¥«ft£ffl^Tif also small. 

-^•Srfi^ Lfcf&Zk* SW^ttiS Furthermore, when it was regenerating for a 

< % ^ 7 — • l-"- h fiT^: # < ^ 3£ long time, the signal degraded. 

Lfc 0 

[0 0 8 3] [0083] 

[JfctfcflJ 2 ] Jtlfc0»J 1 \z. *5^T, [Comparative Example 2] 

N K 2 9 2 9 (DjXfo V \z. h V In Comparative Example 1, it produced the 

f-lsi/7 ~ yfelNK7 9 optical recording medium similarly except 

[ 1,3,3,1', 3', 3'-^ ^ If ^ A' having used the tri methine cyanine dye NK79 

-2',2WyK^^*'^7^> [1,3, S.V.S'.S'-hexamethyl-?,?- 

7 4 -Or #4 K\ 0^^3t#-^^F indodicarbocyanine iodide, and made in a 

2lBJt1I] £fflWcr kSXft-ltWl sensitizing-dye research laboratory of Japan] 

miz.LXmmmW-^imL instead of NK2929. 

tzo i / EW:Ltz]£W-lz.MM$l2 b It recorded on the produced medium by 

fflWz 6 3 5 n m^#f£ if linear-velocity of 3.5 m/s, and laser power 7 mW 

— ^5/ K&r^fcLfc/^v^xy using the Pulstec Industrial optical disc 
? Itl)t7^ ^ ^ Wiffi^ff" evaluation apparatus (DDU-1000) and the EFM 

(DDU-1 000) RtfKE encoder made from KENWOOD which mount 

NWOODlE FMxyn-^ 635 nm semiconductor laser head like Example 

-&fflV>T, H3i^3. 5m/ 2. 

s % If— 7 mWT'ffi It regenerated the signal after recording using 

& Lfco !Bli^\ 6 5 0 n ml the evaluation apparatus which mounts 650 nm 

I>* 6 3 5 n m-^-fe^Mfffc l/^if and 635 nm red semiconductor laser head. 

— ^ y K<H£<fe L/e:W#§£fi&' As a result, the distortion and the error rate had 

fflv^T-fg-^SrH^Lfc;^, & the large waveform and the modulation factor 

l&tit&fry ^y — u— HiT^ was also small. 

<> WMB.h'b£frotz.o &b Furthermore, when it was regenerating for a 

tc, £H#fKl??£ LTV ^-5 cHf # long time, the signal degraded. 
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Sl±.(DM1&W 1 ~4 8fcJ;t>*jt In the above Example 1-48 and Comparative 

g?#(J 1 ~ 2 (c&i^T, SE&S© Example 1-2, it records the optical constant and 

yt¥M&1o l 6 3 5 each medium of a recording layer by 635 nm, it 

nmt'IEiLt, 6 5 0M6 summarizes the reflectance ratio when 

3 5 nmTS^LfcBvjF^IxlH' regenerating by 650 and 635 nm, an error rate, 

^ 3i 7 ~ b ^ 7 £M$.'&%i and a modulation factor to table-2, and they are 

-2\z.%t$>X^-t a shown. 
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[TABLE 5] 





i 


2 


3 


4 


5 


6 


7 


8 


itS® No 


2-1 


2-1 


2-2 


2-4 


2-5 


2-6 


2-7 


2-8 




650mn n M 


2.3 


2.3 


2.2 


2.2 


2.1 


2.1 


2.1 


2.2 


k' 8 


0.07 


0.07 


0.05 


0.05 


0.06 


0.06 


0.06 


0.07 


635nm n 


2.4 


2.4 


2.3 


2.3 


2.3 


2.2 


2.2 


2.2 


k 


0.07 


0.07 


0.07 


0.07 


0.08 


0.09 


0.10 


0.11 


635nm IB® 
650nm 3£ 


SW^ (%) 


59 


57 


55 


56 


56 


56 


56 


55 


*7~M (cps) 


8 


7 


5 


8 


9 


10 


10 


12 




0.67 


0.65 


0.66 


0.65 


0.64 


0.63 


0.65 


0.63 


635nm S£ 


SI** (%) 


58 


57 


56 


57 


58 


56 


55 


54 


rc7-p-f (cps) 


6 


6 


7 


8 


9 


8 


9 


8 




0.67 


0.66 


0.65 


0.65 


0.63 


0.64 


0.66 


0.65 



*1 n; JgfJr* *2 k;fr!3*&& 



m-2: Table-2 
H#S#"J: Example 
ik-a%): Compound 
Tfc^^ISc Optical constant 
f2$P:: Recording 
n±: Play back r 
fxM^\ Reflectance ratio 
m =? — \s — h : Error rate 
$£ME£: Modulation factor 
S#T ^: Refraction factor 
^S^ifc: Extinction coefficient 



[0 0 8 5] 

*-2 © 
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[0086] 
[TABLE 6] 





9 


10 


11 


12 


13 


14 


15 


16 


<t&%> No 


2-9 


2-10 


2-11 


2-12 


2-13 


3-1 


3-2 


3-3 




650nm n" 1 


2.2 


2.2 


2.1 


2.3 


2.2 


2.1 


2.1 


2.1 


k* 3 


0.01 


0.08 


0.11 


0.10 


0.08 


0.09 


0.11 


0.10 


635nm n 


2.3 


2.3 


2.2 


2.4 


2.3 


2.2 


2.2 


2.2 


k 


0.09 


0.08 


0.10 


0.10 


0.08 


0.09 


0.10 


0.10 


635nm |E® 
650nm H£ 


Kit 3 ** (%) 


54 


53 


52 


51 


52 


53 


51 


53 


*7~M (cps) 


9 


9 


10 


9 


9 


10 


9 


9 




0.62 


0.63 


0.61 


0.62 


0.59 


0.62 


0.62 


0.63 


635nmS£ 


(%) 


53 


54 


53 


52 


53 


54 


52 


54 


*7~M (cps) 


8 


7 


5 


10 


9 


8 


9 


10 




0.63 


0.64 


0.62 


0.63 


0.60 


0.63 


0.63 


0.63 


*1 n; 


Btt* *2 k;?B£ftR 



$t-2: Table-2 
MMffl: Example 
ik-uW. Compound 

Optical constant 
fEU: Recording 
Play back 
JxM^: Reflectance ratio 
m y — I/— h : Error rate 
^£f)S jt: Modulation factor 
JjBtff^: Refraction factor 
ffiMQMfc: Extinction coefficient 



[0 0 8 6] 

me] 
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[0 0 8 7] [0087] 
[^7] [TABLE 7] 



£-2 © 





17 


18 


19 


20 


21 


22 


23 


24 


it^m No 


3-4 


3-5 


3-6 


3-7 


3-8 


3-9 


3-10 


3-11 




650nm n* 1 


2.1 


2.2 


2.1 


2.2 


2.1 


2.1 


2.2 


2.2 




0.09 


0.09 


0.11 


0.10 


0.07 


0.10 


0.11 


0.08 


635nm n 


2.2 


2.3 


2.2 


2.3 


2.2 


2.2 


2.3 


2.3 


k 


0.08 


0.08 


0.10 


0.09 


0.07 


0.09 


0.10 


0.08 


635nm |E@ 
650nm 3£ 


Klt^ (%) 


56 


57 


56 


57 


58 


60 


59 


59 


*7~M (cps) 


9 


10 


11 


9 


9 


11 


10 


11 




0.62 


0.61 


0.60 


0.67 


0.68 


0.67 


0.66 


0.65 


635nm f?£ 


S*t* (%) 


56 


56 


56 


56 


57 


59 


59 


59 


*7~M (cps) 


12 


11 


13 


9 


8 


9 


8 


8 




0.63 


0.62 


0.61 


0.67 


0.67 


0.66 


0.67 


0.66 



*1 n; IS#r^ *2 k;!H3ttft 



£-2: Table-2 
HJfe0!I: Example 
it Compound 

Optical constant 
ffiifc Recording 
Play back 
Sit*: Reflectance ratio 
y — i/— h ; Error rate 
f£lHi§:: Modulation factor 
JS#T$: Refraction factor 
?B^fiUk: Extinction coefficient 
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[0 0 8 81 
[*8] 



[0088] 
[TABLE 8] 



^-2 © 





25 


26 


27 


28 


29 


30 


31 


32 


it&m no 


3-12 


3-13 


4-1 


4-2 


4-3 


4-4 


4-5 


4-6 




650nm n M 


2.2 


2.3 


2.3 


2.2 


2.2 


2.3 


2.2 


2.1 


k* 3 


0.10 


0.10 


0.09 


0.10 


0.10 


0.08 


0.09 


0.08 


635nm n 


2.3 


2.3 


2.4 


2.3 


2.3 


2.4 


2.3 


2.2 


k 


0.09 


0.09 


0.10 


0.10 


0.09 


0.08 


0.09 


0.08 


635nm IE® 
650nm B£ 


Rtt^ (%) 


55 


53 


57 


56 


55 


53 


53 


54 


*7~M (cps) 


9 


8 


7 


9 


8 


10 


11 


9 


aw* 


0.65 


0.66 


0.67 


0.66 


0.65 


0.64 


0.63 


0.64 


635nm f?£ 


sit* (%> 


56 


54 


58 


56 


56 


54 


53 


55 


*7~M (cps) 


6 


7 


5 


7 


8 


11 


10 


9 




0.64 


0.66 


0.67 


0.66 


0.66 


0.64 


0.63 


0.65 


*1 n; i 


Eft* *2 k;fB£ttft 



g-2: Table-2 
HJ§j#!j: Example 
it'uW. Compound 
%¥1tML'. Optical constant 
IEH: Recording 
f?£: Play back 

Reflectance ratio 
^-y — i/— h : Error rate 
^iSLSE: Modulation factor 
jg#T^: Refraction factor 
¥$M$$k\ Extinction coefficient 
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[*9] 



[0089] 
[TABLE 9] 



S-2 © 





33 


34 


35 


36 


37 


38 


39 


40 


it&ty No 


4-7 


4-8 


4-9 


4-10 


4-11 


.5-1 


5-2 


5-3 




650nm n* 1 


2.3 


2.3 


2.2 


2.2 


2.3 


2.1 


2.0 


2.0 


k" 


0.10 


0.10 


0.09 


0.10 


0.10 


0.08 


0.09 


0.08 


635nm n 


2.4 


2.3 


2.2 


2.1 


2.3 


2.2 


2.1 


2.1 


k 


0.11 


0.11 


0.10 


0.10 


0.11 


0.09 


0.09 


0.08 


635nm |E0 
650nm 


(%) 


55 


57 


57 


58 


56 


54 


53 


55 


^7-^-^ (cps) 


9 


8 


7 


9 


8 


10 


11 


9 




0.64 


0.66 


0.65 


0.65 


0.64 


0.67 


0.64 


0.63 


635nm 


(%) 


54 


56 


56 


57 


55 


53 


52 


54 


*7~M (cps) 


6 


7 


5 


7 


8 


11 


10 


9 




0.64 


0.65 


0.65 


0.64 


0.64 


0.66 


0.65 


0.63 



*1 n; Emm *2 k;ffi5(8K 



Table-2 
HJfe^J: Example 
ffrn $9: Compound 
#^j£f&: Optical constant 
IBIS: Recording 

Play back 
Jxtt^: Reflectance ratio 
^-y~ h : Error rate 
l£f^: Modulation factor 
JS#f^: Refraction factor 
¥BSH^$fc: Extinction coefficient 
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[0090] 
[TABLE 10] 



5-2 





41 


42 


43 


44 


45 


46 


47 


48 


it&W No 


5-4 


5-5 


5-6 


5-7 


5-8 


5-9 


5-10 


5-11 




650nm n* 1 


2.2 


2.2 


2.3 


2.2 


2.3 


2.0 


2.1 


2.2 




0.09 


0.10 


0.09 


0.08 


0.10 


0.08 


0.09 


0.08 


635nm n 


2.1 


2.2 


2.2 


2.1 


2.3 


2.0 


2.1 


2.2 


k 


0.10 


0.11 


0.09 


0.08 


0.10 


0.08 


0.09 


0.08 


635nm fE4S 
650nm W£ 


Ktt^ (%) 


53 


55 


52 


56 


55 


52 


53 


54 


*7~M (cps) 


9 


8 


7 


9 


8 


10 


11 


9 




0.62 


0.63 


0.64 


0.63 


0.62 


0.63 


0.64 


0.65 


635nm S£ 


(%) 


53 


55 


53 


55 


56 


52 


53 


54 


*7-M (cps) 


6 


7 


5 


7 


8 


11 


10 


9 




0.62 


0.63 


0.64 


0.62 


0.63 


0.63 


0.63 


0.64 



*1 n; JStfr^ *2 k;ffi£ttft 



m~2: Tabie-2 
MMffl: Example 
ikci$): Compound 
yt^feWt: Optical constant 
12$?:: Recording 
S^fe: Play back 
Jxtt^: Reflectance ratio 
3^7 — h : Error rate 
^M^\ Modulation factor 
JS#T^: Refraction factor 
t&m&M: Extinction coefficient 



3/24/2006 



54/62 Copyright (C) 2006 The Thomson Corporation. 



JP11-92479-A 



THOIVISOIM 

-* 



[0 0 9 1 ] 



[0091] 
[TABLE 11] 



&-2 © 





1 


2 




NK2929 ' 


NK79 




650nm n* 1 


1.9 


2.1 


k 8 


1.35 


0.08 


635mn n 


1.8 


2.3 


k 


1.30 


0.10 


635nm 
650nm S£ 


&tt^ (%) 


9 


56 


*7~M (cps) 


3000 


550 




0.13 


0.35 


635nm 3£ \ 


SW^ (%) 


9 


60 


*7~M (cps) 


2500 


350 




0.15 


0.38 


*1 n; i 


mm *2 k ; mm&& 



Table-2 
Example 
it^a Compound 
T^^iSt: Optical constant 
IBH: Recording 

Play back 
RM^: Reflectance ratio 
^.y — u— h : Error rate 
iSSUii:: Modulation factor 
®#t^: Refraction factor 
WiMMWt- Extinction coefficient 



[0 0 9 2] 

(H«j4 9] . it&m (4- 

1) <D&& 

mm loomii 



[0092] 

[Example 49] 

Composition of compound (4-1) 
I-^n/p^/w It dissolves the 1-formyl- 3-(2,4- diisopropyl) 



-3-(2,4->M y7°n \f;V)y^=- phenyl isoindole 2.78g and the 5-nitroso- 2,4- 
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fD-;l/2. 8 6 g <£rig#U 

iPLfc^, 7K6 0 Om 1 

U £#fLT, TIEfifia^ (1 

-a) T*^£*L<Mfc£^5. 2 



diphenyl pyrrole 2.86g in 100 ml of acetic acid, it 
refluxed for 30 minutes. 

After cooling to room temperature, it discharges 
in 600 ml of water, it salts out, it obtained 
compound 5.2 g shown with following Structural 
formula (1-a). 



[0 0 9 3] 
Utl 5] 



[0093] 

[FORMULA 15] 




(1-a) 



[0 0 9 4] 

^cic, x^y-/v5 00mll; 
5£ (1-a) TvT^iloft^ 

2.54 g&w*L. mmmo. 
9 1 g&naz.x, wmu.&x*3 

$j£?g£u Ayj^mm mm 

fl£ ; h/Uoiy : ^drf-^= i : 
1) LTT!5flli£5£ (4-1) 
•T?7S<£tlZ>ik'&m%2. 3g# 



[0094] 

Next, it dissolves compound 2.54 g shown in 
ethanol 500 ml in Formula (1-a), it added 0.91 g 
of cupric acetate, and agitated at reflux 
temperature for 3 hours. 
It carries out the pressure-reduction distillation 
of the solvent after cooling, column purification 
(effluent; toluene: hexane = 1:1) it obtained 
2.3g of compounds which take and are shown 
in following Structural formula (4-1). 
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[0095] 



Htl6] [FORMULA 16] 




(4-1) 



[0 0 9 6] [0096] 

TfE©##fj&^:«fc K> > From the following analysis result, it checked 

<5 .1 <t ^fltfS L7c: 0 that it was an objective substance. 

[0 0 9 7] [0097] 

[mi 2] [TABLE 12] 



7Gli##Hfi (C wHwNeCu) 





c 


H 


N 


trlTffi (%) 


8 0, 3 1 


5. 9 9 


7. 8 0 


#$rm (%) 


8 0. 6 4 


6. 2 3 


7. 7 2 



MS (m/e) : 1 0 7 7 (M + ) 



Tt^^'ff'fiS: Element analysis value 
ff-^fjl: Calculated value • 
##HiI: Analysis value 

[0 0 9 8] [0098] 

r®J;5^ LX^btitcit^-^) Thus, the obtained compound shows maximum 
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fi % h /l^ ^(cjoi^T 6 absorption to 636.5 nm in a toluene solution, the 

3 6 . 5 nm(c^^c®Jt5I?r^L, gram absorption coefficient was 

^7 ARjt'filSctt 0 . 8 0 X 1 0.80*1 0 5 ml/g.cm. 
0 5 m 1 / g. cmtfcofc. 



[0 0 9 9] 

[H»J5 0) (4- 
4) (7)^ 

/l^5 0 0ml (1 
-a) T^£K<5-ffr&%l. 2 
g U H^»p v 0. 4 3 

g£APx.T, 5S^^^"e 6 fl#P^ 

h/l^ny : ^*-9-y= 1:1) 
LTTl5#£ii5£ (4-4) -e^ 



[0099] 

[Example 50] 

Composition of compound (4-4) 
It dissolves compound 1 .2 g shown in ethanol 
500 ml in Formula (1-a), it added 0.43g of zinc 
acetate, and agitated at reflux temperature for 6 
hours. 

It carries out the pressure-reduction distillation 
of the solvent after cooling, column purification 
(effluent; toluene: hexane = 1:1) it obtained 
1.1g of compounds which take and are shown 
in following Structural formula (4-4). 



[0 10 0] 



[0100] 



UK 1 7 ] 



[FORMULA 17] 




[0 10 1] [0101] 

TfHOfttiffta^X 9 , g&WT* From the following analysis result, it checked 
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[0 1 0 2 J 
[Ml 3] 



that it was an objective substance. 

[0102] 

[TABLE 13] 



Ttmftmm. (c„H M N 6 zn) 





c 


H 


N 


ft-gffi (%) 


8 0.17 


5. 98 


7 . 7 9 


##rffi (%) 


8 0. 3 3 


6. 0 3 


7 . 7 2 



MS (m/e) : 1 0 7 9 (M*) 

izMfttfx^: Element analysis value 
ff^fit: Calculated value 
fit: Analysis value 



[0103] [0103] 

Z.(D£.o\z. LX^rhtitcita-^l Thus, the obtained compound shows maximum 

(1, h^^yMUfctplZ-Zo^^T 6 absorption to 625.5 nm in a toluene solution, the 

2 5 . 5 n micfe^^ilX^r^: L x gram absorption coefficient was. 

?7^%yt&Ml%l. 17X1 1.17*10 5 ml/g.cm. 
0 5 ml/g. cmt$)o/c 0 



[0 10 4] 

[3§^$l3l] 

#fiTU:&B£*i-tV5SEfi5 2 
0 ~ 6 9 0 n m(D if — "CIS 

-So 



[0104] 

[ADVANTAGE OF THE INVENTION] 

According to this invention, it becomes possible 
by using the aza pyrromethene metal chelate 
compound of an aza pyrromethene type 
compound and a metal ion as a recording layer 
to provide the write-once-type optical recording 
medium which can do a recording and 
reproducing by a laser with a wavelength of 520 
- 690 nm which attracts attention very much as 
a high-density optical recording medium. 
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[ mmvffi&tmw J [brief description of the drawings] 



1 ] [FIG 1] 

%%k(D%%ZBMfcRT$^%W<n It is the cross-section figure showing the optical 

jf^J^lr^'f'^Tffi^ i&MX*fo recording medium of the past, and the 

<5 0 lamination of this invention. 
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[FIG. 2] 

f^^^r It is the cross-section figure showing the 
lamination of the optical recording medium of 
this invention. 
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[DESCRIPTION OF SYMBOLS] 

1 Base plate 

2 Recording layer 

3 Reflection layer 

4 Protective layer 
1' Baseplate 

2' Recording layer 
3' Reflection layer 

4' Adhesive layer 
5' Base plate 

[FIG 1] 
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